In the past decade it has become clear that an 'important aspect of gene expression involves the targeting of mRNAs to different intracellular locations. This process occurs in cell types ranging from oocytes to the most spatially complex and highly differentiated cells of the body, netlrQns of the central nervous system. The differential subcellular localization of mRNAs determines where in the cell particular proteins can be made and with what degree of local regulation.
The story regarding neurons began with the discovery that polyribosomes are selectively localized beneath postsynaptic sites on the dendrites of a variety of central nervous system neurons (1, 2). The selectivity of the localization and the fact that synapseassociated polyribosomes are particularly prominent during periods of synapse growth (3) (4) (5) gave rise to the hypothesis that key molecular constituents ofthe postsynapticjunction might be synthesized on site. Obvious candidates for locally synthesized macromolecules include the molecules that make synapses operate the way that they do (neurotransmitter receptors, ion channels, and components of second messenger systems). Local synthesis of the molecular components of synapses would provide a mechanism for adjusting the macromolecular composition of individual synaptic sites based on local conditions-an appealing mechanism for synaptic plasticity.
From (11) , and the mRNA encoding the inositol trisphosphate type 1 receptor (12) . In addition, a nonmessenger RNA ofunknown function that is a polymerase III transcript (termed BC1) was also found to be present in dendritic laminae (13) . The dendritic localization ofsome of these RNAs was subsequently confirmed by studies ofneurons in culture where the degree of labeling of individual dendrites could be directly visualized (14) (15) (16) Taken at face value, this study provides a host of important new clues about the nature of macromolecular synthesis in dendrites and raises a number of new questions. But there are some important concerns about the results and some puzzling contradictions that will need to be resolved. One important concern is the fact that previous in situ hybridization analyses have failed to detect the mRNAs for glutamate receptors in dendrites. Most previous studies evaluated RNA distribution in vivo, where it is possible that low but significant levels of labeling of neuropil layers might be mistaken for background. This may be more of a problem than might initially be imagined. For example, ribosomes are clearly present in dendrites (based on electron microscopic evidence), but in situ hybridization analyses of the tissue distribution of rRNA reveal labeling primarily over cell bodies with minimal labeling of dendritic laminae (19) . The level of labeling of neuropil layers with probes to rRNA is so light that it would be impossible to ascribe that label to a specific hybridization signal without prior knowledge that ribosomes were present. At the same time, studies ofRNA distribution in neurons in culture reveal that rRNA is easily detectable in dendrites (20) . Thus, some mRNAs that seem to be localized only in cell bodies based on studies in tissue sections could be present in dendrites at levels that are too low to detect. However, this is not likely to account for the failure to detect the mRNAs for glutamate receptors in dendrites because in situ hybridization analyses of neurons in vitro also failed to detect dendritic labeling (21) .
So what would be the significance of levels of mRNA that are below the threshold for detection using present techniques of in situ hybridization but that can be detected using amplification techniques (as in ref . 18)? One interpretation is that in situ hybridization is, in fact, not sensitive enough to detect functionally important levels of mRNA. In this regard, it will be important to reevaluate the subcellular distribution of the mRNAs encoding glutamate receptors using more sensitive in situ hybridization techniques as they are developed. The alternative possibility is that the amplification techniques are so powerful that they may detect mRNAs that have simply escaped the cell's normal localization mechanisms and are out of place and functionally irrelevant. The issue is, what is a functionally significant level of mRNA in any particular subcellular domain? At the moment, there is no easy resolution of this issue.
Another puzzling aspect of the results, especially given the apparently higher degree of sensitivity of the amplification technique, is that some mRNAs were not detected in locations where they clearly should have been. In one of the neurons, the mRNA for the glutamate receptor GluR6 was not detected in the cell body but was detected in the cell's neurites.
Obviously, all eukaryotic mRNAs are synthesized in the nucleus and must pass through the perikaryal cytoplasm en route to neurites. For this reason, it is difficult to rationalize why the mRNA for GluR6 was not detected in this cell body. It may be that the amplification techniques, although extremely powerful, may still fail to consistently detect mRNAs that are present in particular domains. If so, caution would be required in interpreting the data that suggest a different blend of mRNAs in dfflerent neurites.
The results of the differential display analyses that hint at the large variety of RNAs in dendrites will likely serve as a springboard for a host of future studies. The first issue will be the nature of the proteins that the mRNAs encode. A second question will be whether any of these mRNAs can be detected in dendrites by in situ hybridization and if so what their subcellular distribution actually is.
The finding that a large number of different mRNAs are present in dendrites reinforces the importance of questions that have been raised previouslywhether all of the mRNAs that are present in dendrites are destined for synaptic sites, whether different mRNAs are present at different types of synapses, and whether the purpose of mRNA localization is the same for different messages (22, 23 Miyashiro et al. (18) may be most important in that it sets the stage for future studies that will allow a systematic cloning and identification of the transcripts generated by differential display.
